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Although some tests of regional lung function have been available for many years, until recently they have not been widely available and have not been used routinely in the preoperative assessment of patients with bronchial carcinoma. After the introduction of lung perfusion scans using technetium-labelled albumin, several studies have shown that abnormalities of perfusion often are greater than predicted from the chest radiograph and bronchoscopy (Wagner et al., 1965; Garnett et al., 1968; Vassallo et al., 1968; Maynard et al., 1969) , and it has been suggested that a reduction of perfusion in the affected lung to less than onethird of the total indicates inoperability (SeckerWalker and Provan, 1969; Secker-Walker et al., 1971 . Unfortunately, hitherto there has been no comparable method of assessing regional ventilation; bronchospirometry is available in only a few centres and radioactive xenon has theoretical and practical disadvantages (Matthews and Dollery, 1965) . The advent of a new and simple technique for measuring regional ventilation during tidal breathing using the inert gas krypton -81 m (Fazio and Jones, 1975) tion, but only in three of these patients were there scan defects which were greater than anticipated from bronchoscopic and radiological assessment. Two of the patients in group A with apparently discrete peripheral carcinomas had extensive mediastinal disease without scan defects outside the area of the peripheral opacity; the patients in group B had larger scan defects but it was not possible to relate these to the degree of mediastinal involvement. It has been suggested (Secker-Walker and Provan, 1969; Secker-Walker et al., 1971 that when perfusion of the affected lung is reduced to one-third or less of the total the tumour is likely to be unresectable; in the two patients who were unresectable in the present series, perfusion of the affected lung was 36% of the total in patient 11 and 49% in patient 13, while resection was possible in all three patients in whom perfusion of the affected lung was one-third or less of the total. These results confirm the opinion of Maynard et al. (1969) that it is not possible to predict operability with confidence from the perfusion scan. They also indicate that scanning is not a sensitive detector of mediastinal involvement. Earlier studies probably have included patients with more advanced disease who were not considered for surgery; certainly experience in this hospital confirms that scan defects are commonly greater than anticipated from the chest radiograph in patients starting treatment with radiotherapy (McKenzie, 1976) . In the present small series there were no 'false-positive' scan defects; an extensive scan defect was associated with extensive mediastinal involvement at operation.
It was possible to study pre-and postoperative spirometry and lung volume in seven patients who had limited resections (of a lobe or segment) and in two patients who had a pneumonectomy. Thoracotomy alone is known to reduce the vital capacity and maximum breathing capacity for several weeks, but by six weeks after operation recovery is usually complete (Gorlin et al., 1957) . In the two patients who had segmental resections, only about 5% of functioning lung tissue was probably removed (Kristersson et al., 1973) ; in patient 2, in whom there was some loss of volume, a pleural reaction developed postoperatively on the chest radiograph. The changes after lobectomy were surprisingly small, significant reduction in volumes being found in only two of the five patients despite preoperative scans which indicated well-preserved function in the lobes removed. Kristersson et al. (1973) have estimated that the right upper lobe contributes about 16% and the right lower lobe and the left upper lobe (including the lingula) each about 26% of total volume, so our results suggest some compensatory increase in the volume of the remaining lobes. Similar results have been reported previously (Kamener et al., 1958) although others have found postoperative function in adults to be only slightly less impaired than would be predicted from the number of functioning segments removed (Kristersson et al., 1973 (Kristersson et al., 1972) , and the simplicity and theoretical advantages of krypton make it preferable to xenon.
If ventilation scanning facilities are not available, postoperative forced expiratory volume can be predicted with reasonable accuracy (although there is a tendency to underestimate postoperative values) from the technetium perfusion scan alone, using split-field counting (Olsen et al., 1974) . Although a somewhat better prediction of postoperative forced expiratory volume can be obtained from preoperative ventilation scans (Kristersson et al., 1973) , the present study confirms that major discrepancies between ventilation and perfusion are unusual (Table 1) so that errors arising from using perfusion data should be uncommon.
We conclude that ventilation and perfusion scanning is not a sensitive indicator of mediastinal involvement in candidates for surgery for bronchial carcinoma, but that when an unexpectedly large defect is present this is likely to indicate extensive mediastinal disease. The use of ventilation scanning in conjuction with overall lung function tests should allow a much more accurate assessment to be made of postoperative ventilatory function and should be particularly valuable in patients who are likely to require pneumonectomy or who have generalised airway or lung disease. We are grateful to the Radiology Department of Hammersmith Hospital for performing the scans and to T. Pratt, in particular, for expert technical assistance; Dr. P. Lavender reported on the scans. We thank the consultants at Hammersmith Hospital and Harefield Hospital for referring patients under their care. We particularly acknowledge the assistance of R. Sapsford, FRCS, and D. 
